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Abstract 
Informed debate can generate democratic consensus over controversial issues, effective engagement can bring about better 
policy directions, improved local services, possibly new ways to initiate or plan for a particular situation and a better 
understanding of the local context by technical experts and community members. Moreover, any transport policy should be 
simulated first and its impacts assessed with a proper DSS. A case study in which local authority did not work in this direction 
is represented by the new bike lane in the city of Napoli in the south of Italy. Indeed this intervention was introduced without 
making first any impact evaluation (i.e. on traffic or on the local economy) or reaching the consensus among the retailers 
where the lane was designed. Furthermore the bike lane was not built as part of the wider traffic master plan and thus no 
political consensus was achieved as well. This paper attempts to analyse the effects of this way of acting and supports the 
philosophy that  “mobility to be sustainable” should be conceived in this way.  
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1. Introduction 
In order to assess the impacts of any transport intervention, the use of Decision Support Systems (DSS), 
integrating data, embedding forecasting models and evaluation methods, is necessary. Transport demand and 
supply models, and the interaction between them, provide the functional variables defining the transport scenario, 
such as traffic flows; level-of-service attributes and mode share (May et al., 2008).  
There is growing understanding that only mutually understood and agreed solutions are the only path towards 
sustainability. The goal of a consensus building effort is to reach agreement on a plan of action that is acceptable 
to stakeholders and is acknowledged as legitimate by the broader public.  
This paper aims to address the question of DSS and consensus building as vital parts of reaching sustainable 
mobility development. Public participation and stakeholder engagement are significant part of social aspect of 
any decision making process. Moreover any transport policy should be simulated first and its impacts should be 
analysed and shared by the public before its implementation.  
An article of the 7th of March 2011 of “The Ecologist” reports “Producing a fraction of the carbon generated 
by tour buses and hire cars, the greenest way to see a city is definitely by bicycle. And giving the planet a helping 
hand isn’t the only reason to swap four wheels for two either. Cycling burns around 600 calories per hour and 
also helps to tone up leg and stomach muscles so it’s not entirely surprising that cycling is one of the fastest-
growing sports in the world”. 
Bicycle-supported developments are areas with attributes and features conducive to bicycling, such as density 
of development and mix of uses, abundant and convenient bicycle parking, and proximity to cycling facilities 
(Clifton et al., 2012). Business establishments in these developments have a culture that accepts the bicycle mode, 
sometimes offering specials those who arrive by bike, together with amenities such as lockers and other services 
that are less obvious from the street. Cycling is on the rise across the United States and its popularity has grown 
rapidly. New York City, Chicago and Washington have realized substantial growth in the numbers of people 
taking to the streets on two wheels. The same article of the “The Ecologist” above cited came up with the 10 best 
biking cities in Europe, among them Amsterdam, Barcelona, Basel, Berlin, Copenhagen, Lyon, London, Paris, 
Rome, Trondheim. 
This paper is organised as follows. Section 2 deals with the consensus building question, while section 3 
describes how a DSS for transport is structured. Section 4 reports the case study of the bike lane in Napoli. In 
section 5 conclusions and further perspectives are reported. 
2. Building consensus 
Consensus building is a process of seeking unanimous (or near-unanimous) agreement. It involves a good-
faith effort to meet the interests of all stakeholders. Consensus is reached when everyone agrees with living with 
whatever is proposed after every effort has been made to meet the interests of all stakeholding parties (Susskind 
et al., 1999). 
It has only been in more recent years that stakeholders have become engaged in the earlier stages of the 
transportation planning process, and invited to give their ideas and aspirations for possible project options (Vonk, 
2006). Involving stakeholders in the transport decision-making process, and reconciling their views with the 
judgments of key decision-makers can be a challenging and difficult task. At the same time it can be a rewarding 
experience, which enhances the decision-making process and the value of what is produced or implemented. 
Effective engagement can bring about better policy directions, improved local services, possibly new ways to 
initiate or plan for a particular situation and a better understanding of the local situation by technical experts and 
community members (Bickerstaff et al., 2002; Booth and Richardson, 2001; Innes and Booher, 2004; Buono et 
al., 2012).  
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Selecting the relevant stakeholders, finding individuals who can represent those interests effectively getting 
agreement on ground rules and an agenda, and securing funding are particularly difficult when the participants 
have no shared history and may have few, if any, interests in common (Susskind et al., 1999).  
Stakeholders can be grouped under five broad categories: institutions/authorities, unions and business 
associations, transport operators, local communities, media and financial institutions for details see Cascetta and 
Pagliara (2012).  
No activities and initiatives are currently undertaken in Italy, especially in the field of transportation planning 
and infrastructures design to regulate consensus building activities. One region, Tuscany, adopted a regional law 
in 2007 (Law n.69) dedicated to participation (Bobbio, 2004). This was proposed as an innovative instrument for 
encouraging and promoting new forms and new methods of participation, by means of the construction of new 
participatory institutes, shared rules for discussing large and small community issues, and the evaluation of 
possible solutions through dialogue and comparison, within an established time-scale, in the preliminary phase 
prior to the actual decision. Only in March 2012 the Italian Prime Minister announced that it was in the national 
government’s intention to follow the French approach for building public consensus.  
Quick and Zhao (2011) suggested incorporating measures specific to the challenges of engaging lay and 
expert perspectives on transportation policies and projects with complex technical aspects, such as evaluations of 
the associated costs and benefits or risks, engineering design options, or their intersections with science, 
technology, and environmental policy (Rowe and Frewer, 2000; Rowe et al., 2004; Powell and Colin, 2008), 
through measures such as the following: 
• learning achieved through the process, measured through pre- and post- surveys of individuals’ positions and 
understanding of issues, as well as through surveys of the conveners of processes to determine whether any new 
or innovative policy options were generated through the process; 
• the quality of the policy decisions made in terms of their economic efficiency, safety, environmental impact, 
and political viability. This would be an expert judgment made by transportation planning policy experts not 
involved directly in the process. 
3. Decision Support Systems 
In the last years DSS have widely spread thanks to software and hardware tools able to manage big datasets. A 
DSS is a computer-based information system that supports decision-making activities. It serves the management, 
operations, and planning levels of any organization and help to make decisions, which may be rapidly changing 
and not easily specified in advance. A properly designed DSS is an interactive software-based system intended to 
help decision makers compile useful information from a combination of raw data, documents, and personal 
knowledge, or models to identify and solve problems and make decisions. 
The relevant interactions among the various elements of a transportation system can be simulated with 
mathematical models. Supply models simulate the transportation services available among the different zones 
with flow network models. More specifically, supply models simulate the performance of transportation 
infrastructures and services for the users, as well as the main external effects of transport (pollution, energy 
consumption, accidents). The level-of-service attributes, such as travel time and cost, will be input variables for 
the demand models. Demand models simulate the relevant aspects of travel demand as a function of the activity 
system and of the supply performances. Typically, the characteristics of travel demand simulated include the 
number of trips in the reference period (demand level) and their distribution among the different zones, the 
different transport modes, and the different paths. Assignment models (or network demand–supply interaction 
models) simulate how O–D demand and path flows load the various elements of the supply system. They allow 
the calculation of link flows, i.e. the number of users loading each link of the network representing the 
transportation supply in the reference period (Cascetta, 2009). Furthermore, link flows may affect the 
transportation supply performances through congestion and therefore may affect the input to demand models.  
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A significant number of different modeling approaches, experimental validations, computational tools and 
empirical applications have been developed over the last half century. The body of the literature on all these 
aspects is large, to the extent that it has been systematized in a proper “theory of transportation systems” 
(Cascetta, 2009). Finally, traditional transportation models are sometimes integrated with models simulating 
activity location and production levels. These models differ according to the size of the study area (urban, 
regional and national) and the type of activities considered to be endogenous (i.e. explicitly represented in the 
model). For example, they may relate to household location in an urban area or to the production level in 
different sectors of the economy at multiregional level. Models simulating the transportation system and activity 
locations are usually referred to as land use/transport interaction models (Cascetta et al., 2007). 
Transportation systems simulation models developed in the last decades (Ben-Akiva and Lerman, 1985; 
Cascetta, 2009; Manheim, 1979; Ortuzar and Willumsen, 2001) allow the simulation of the impacts of a transport 
policy on the different external and internal components of the transportation system.  Economic, environmental 
and social impacts can be simulated through the models above described.   
Impacts of a transportation project can be defined as the consequences of the project relevant for some of the 
actors involved (i.e. groups of individuals homogeneous with respect to the issue under consideration). A further 
widening of the prospective as well as of the spectrum of the effects considered in the evaluation of a 
transportation project relates to the external effects of the project. These effects relate to those members of the 
society not directly involved in the use of the transportation system. Economic and land-use system impacts can 
be defined as changes in the state of the economic system brought about by the project. Variations of residential 
and commercial property values and in economic production following variations of accessibility; variations of 
the economic impacts of accident directly and indirectly connected to the project can be listed in this group. 
Examples of land-use impacts are variations in the use of property (e.g. from residential to commercial) or more 
generally the relocation of housing and economic activities brought about by accessibility differentials. Within 
this class are changes in the geographical structure of a region or in the urban quality of given neighborhoods.  
Finally, environmental impacts can be defined as the effects of the project on the physical environment. These 
can be classified as effects on the ecosystem, on noise and air pollution, and on visual perception. Transportation 
system projects, especially in the case of new infrastructures in rural areas, can alter the ecological equilibrium of 
vegetation and animal populations. Furthermore, any transportation system generates noise and air pollution. 
(Cascetta, 2009). 
From this analysis it is clear how useful a DSS can be since it plays a very significant role in the consensus 
building procedures for achieving shared decisions by the public on the basis of the impacts simulation results. 
4. The case study of the bike lane in the city of Napoli in Italy 
On the 10th November 2012 the first 16 kilometers of the bike lane were inaugurated in the city of Napoli in 
the south of Italy (see Fig. 1). The new intervention was launched with a tour cycle of the mayor of Naples and 
the secretaries of the local authority. The new intervention on the transportation system was introduced without 
simulating it with a proper DSS in order to evaluate the possible impacts on the users or on non-users 
(externalities), like congestion, parking problems, impacts on the local economy and without first involving the 
stakeholders for their feedback before its realization.  
With a cost of 1 million Euro, provided by regional and local funds,  the new intervention has been conceived 
for linking the eastern to the western parts of the city. Cyclists can use public transport, funiculars and the line 6 
of the metro carrying their bikes on trains without any additional ticket (www.comune.napoli.it). 
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Source: http://www.a5studio.net/images/pista_ciclabile/planimetria_generale.pdf 
Fig. 1. The bike lane in Napoli 
 
 
However, this challenging project is accompanied by several problems connected with the real use of it. 
Indeed, the path of the bike lane is full of obstacles and very curious and “funny” interruptions pushing cyclists to 
continue their travel on foot in the sections without lane. 
37 interruptions deal with Fuorigrotta, one of the boroughs where the lane passes through (highlighted with a 
red circle in Fig.1). Only in one point or two of the lane it is possible to travel 200/300m without interruptions. In 
Fig. 2 some very curious interruptions are reported. In the Italian regulation, the bike has priority on the car but 
the designers seemed to ignore it. Stop sign should be on the driveway and not on the bike lane (see the first 
photo of Fig. 2). Moreover the bike lane passes through a tunnel (see the second photo of Fig.2) next to the car 
flow. Cycling in the tunnel is really dangerous for health since pollution is very high. 
 
 
Source: our elaborations 
Fig. 2. Some interruptions of the bike lane 
 
Bike lane 
Parks and green spaces  
Urban centralities 
Borough network  
Possible bike lane extension 
Limited Traffic Zone/pedestrian area
Rail lines  
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Another disturbing feature is connected with the question of the maintenance, which retailers are complaining 
considering it totally inefficient, and the traffic control, since it happens that the lane is used by car for illegal 
parking. 
A survey was employed on the 27-28th of December 2012; retailers and residents of the area directly affected 
by the bike lane in the borough of Fuorigrotta were interviewed with a double objective: the first one was that of 
highlighting the complete absence of building consensus among stakeholders by the local authority (the bike lane 
was a “decision from the above”); secondly to show the impact of the bike lane on local economy.   
4.1. The survey 
The questionnaire is made up of two parts:  
1. the increase/decrease of accessibility and its impact on the turnover relative to the several activities 
along Augusto Street and the subsequent reaction of the residents due to the reduction of parking places along the 
street where the bike lane had been built; 
2. level of satisfaction with respect to the initiatives of the local authority and their level of involvement. 
Of the 100 questionnaires left to the activities, 61 were those completely and correctly filled in. 
In Table 1 the sample composition is reported: 
 
Table 1. Sample characteristics  
 
Activity (defined by the Italian Census) No. of respondents 
Retail and car and motorbike reparation 2 
Retail  29 
Hotels and restaurants 14 
Information and communication 4 
Professional, scientific and technical  7 
Residents 28 (5 only residents and 23 retailers who 
are also residing in the area)   
Total 61 
 
78.69% of the respondents is sensitive to the question of sustainable mobility showing their interest in any 
policy carried out by the local authority. This should alert local politicians about the sensitivity of the citizens 
with respect to the involvement in decisions changing the borough habits. 
Very interesting is also the data concerning the availability of parking spaces, before the intervention 87.88% 
of the retailers declared the difficulty of the potential consumers to park. After the intervention the little 
percentage of retailers which didn’t perceive a lack in parking spaces became less than 1,5% (12,12% of 
12,12%). Such behavior is more evident for retailers residing in Fuorigrotta, who complained about the lack of 
parking spaces after the intervention (see Table 2 for details). 
From Table 3, it is possible to deduce the percentage decrease of turnover, for each economic category, due to the 
introduction of the bike lane. This estimation avoid to take into account the perception of the crisis since a 
specific question was asked to retailers.  The average decrease is 25%.   
90% of the respondents have declared that their consumers did not use the bike to reach the activity. This 
result underlines the marginal role of the bike mode, whose use increased only a few with the introduction of the 
bike lane during the weekdays. To the question whether they thought that the bike lane could have been seriously 
considered as an alternative mode for home-delivering, 22.71% answered yes, but the real conditions of the lane 
are not fostering it. The remaining 77.29% totally disagreed with its use for such purpose. Another question 
which retailers disapproved concerns the freight upload and download, which has become very difficult now.  
486   Francesca Pagliara and Luigi Biggiero /  Procedia - Social and Behavioral Sciences  111 ( 2014 )  480 – 487 
Concerning the consensus building, the whole sample has declared not to have been involved in the decision-
making process. 90% of the respondents is sure that if they had been involved in the decision to build the bike 
lane, a rational mobility plan would  have been developed. It is clear how some interesting ideas which can lead 
advantages to people, become completely vain if no consensus is built.     
 
Table 2. Availability of parking for potential consumers 
 
Before  
the bike lane 
If yes Before: After 
the bike lane 
yes no Reduced Unchanged
Retailers 12.12% 87.88% 87.88% 12.12% 
Retailers and Residents 8.69% 91.31% 100.00% - 
 
    
Table 3. Percentage of turnover  
 
Activity (defined by the Italian Census) % 
Car and motorbike retail and/or reparation - 2.5 
Retail (without car and motorbike) - 22.12 
Hotels and restaurants - 34.09 
Information and communication - 23.33 
Professional, scientific and technical  - 36.25 
 
5. Conclusions and further perspectives 
Sustainability is about enabling all people to realize their potential within society, and improve their quality of 
life. The values recognized here include human potential, quality of life, equity, and justice. The ethical principle 
is that all people should be able to identify these values, including future generations (Forum for the Future, 
2000).  
Mobility to be sustainable should follow and adapt itself to the new needs of the society while avoiding 
disruptions in the societal, environmental and economic well-being that could offset the socio-economic benefits 
of accessibility improvement.  
The pursuit of sustainable mobility is that it must be reconciled with aspirations for economic growth and 
social demands for access to services and leisure activities. Improved transport links are seen as vital to boost 
market access, as well as reducing disparities between regions and between citizens. The solution is widely 
perceived to lie in an integrated approach, combining economic instruments, regulations, new technologies, 
infrastructure investment and other policy actions.  
The authors of this paper are well aware about these principles since they sustain that any intervention on the 
transportation system to be sustainable should be simulated first through a proper DSS and the then the results 
should be discussed with the stakeholders before its realization. The case study above analyzed cannot be justified 
since it does not respect any of this point. Indeed the strategy if adopted is valid as in the case of Portland in 
America (Clifton et al., 2012), where a causality link is established between the use of the use of Public 
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Engagement tools and the intervention of the bike lane. Local authorities should work in this direction otherwise 
they can only cause problems to the community. 
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